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Abstract 



PROBLEM TO BE SOLVED: To intuitively and Instantaneously understand the state of a finger placed on a 
fingerprint input part. 

SOLUTION: A two-dimensional pattern P is displayed on a display part 10-2. The size of the two-dimensional 
pattern P shows the area of an input fingerprint picture and inner concentration shows the gradation degree of the 
input fingerprint picture and a position shows the position of the input fingerprint picture. The three stages of a 'size 
P', a 'size 2' and a 'size 3' are prepared for the sizes of the two-dimensional pattern P, the three stags of a 'pattern 1 
(1/10 density)', a 'pattern 2 (1/2 density)' and a 'pattern 3 (density)' for concentration and the nine stages of a 
'position P' to a 'position 9' for positions. The size, inner concentration and the position of the two-dimensional 
pattern P are decided by calculating the area, gray level and centroid of the input fingerprint picture. 
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(54) [9B9Q(;!>««(] mum^iism 



(57) [Slit;] 

^KS^T?^ « J: -5 C-r So 

i'->'P®:^SS« r:^t3 IJ . r:^:ta2j, r* 
t*3j osftB, «fitt M^'-y 1 (1/1 0» 
«) J . r/<^'-y2 (i/2»a) J , 
(?B«i) J ©319:1®, ttUtt rfitgij ~ rfiiB9j 




fcig®}g»r-:?%*oa,tf«te7'-^'*a.^g:i;, lit 
fri2iiits:7'-5'«ia^©», jg«ioM«t • • teB 

[000 11 

[SIWC!)JS-r5tttl5»»3 ::e!)SIW«, itliSrAiJascB 
[0 0 0 23 



[0 0 0 3] ;:©ii«:fiS^«B», ^fc^*-^»m^S^ 

*lfittf*-*'k*RSl^f 3fe*5fc<z>it«:A*aJ»:/y 
>fA-^CCDSr«lfi8i?«i:-rs. IfS^fi^roJffitA* 

a5CoV>TttC^A»i4#M¥l 1 - 1 9 0 7 0^i^«'&:fcr 

[0 0 0 4] 3«^AcD|g|fi:A;l!7SI!=Sr«qiri:'&j:. 
tt, Jg«S:A:t/a5©'7''JXA®tie$rH<o "Tai:, c:® 
je©«s:8iA«ccD±c¥»?. it«:®®i: UT^oii^n 
So JifeR9^«BcttStrtot:*Aoii«s:iB®A^fi03 

m»i>m»miscm»t txgBtssnxvNS. ^ttss^^i 

[0 0 0 5] a#^^M^^(rsio&£ii-siiit:B& 
tt, ««scA*«©r'jXAfflca*»nfc«©«)iEA»7'-f 

K:^-r<t-5c» ^/^sv^J r-5-rv>j i:*'®^-!!/* 
-i>*«x^jfe33?4n«o a 1 o»r55-rj:^c, a 

^■57^^sn4« HI 1 f::3^-r<):-5t:i, Ai7S 
nfcittt:Bft©l&W*««55S*X* 7-1469 
4 2^&ffi#|{R) . 
[0 00 6] 

C«W*'«ftUJ:-5i:-r?)^a] B19© 
J;-5ii:-^ f -fe-s^^S^©*-^, 3 y tf :x-^'C J:*!WWf 

!Pjffl#©0©4'-c r/jN5v>j i:*> 
© J: -5 <cttfi8-e* s o*»R«^»r e. <c v>. 

[0007] tfc, HI 0©J:d'^i>'^-^^7 7^5^ ( 1 

jpjffl*©»©+T rjewfij msfj jjcif©^ 

-^^^7 ®^^rt^=S:a*^*3-»i^r ^ - L;^j:(tnt? 
^cP>-r, EJ8W»;ir©<fc-5<c«I8-C$.4©*-»^C»» 

[0 0 0 81 Sf::, Hi 1 ©J:-^«:$i${(©:£^©@^ 

tw /J^sv^, ffiEfn^cif) *'^anTv^;iv^©-e, 

*n«rJ|.Ttatt'&:©*^^att^©*^**^>*^?>''j: ''''<. 'if 



*5, fla^^fciA^7®«i:S®S«i:«:3£-<T«SK-rs J: 

( 0 0 0 9 3, tt c: © <t ^ ^j:BS«:»ft-r 4 * C 
coo 1 0] 

T2j>c7c/'?^->'oiaa5:ia:PiWKa:^5-e-, 

»J rTII C ^a?T .t ^ L ^ © T afe 6 . 
[0 0 1 13 it*«3c#*aw (^3lfe?g) «, Jiili: 
A:»apc*3*»nfc«©att7'-i'ftfl!ioa*, c©«tt 

>©fice*i9:Faa<jca:<ks-&, m^-^mm^f&viMmr 

W) tt, }B«:A*«!CiJ*»nfc«©JBia:7'-i'S:*»3a 
r©}itt7'-*'*^e.3?tBUfciitt©ffi©-ja«s • 

{ftB©-5*.'>^j:< 2-:3 (fPffi/^^y -^') ^rS-:^v^ 
■r2j>c7c>'^^'->®:^ts -aa •ttH©^t>d>^< t 
t3**S-r4 2o©«ia5®««:«»»ca<kS<*. 
8ft9J ^16 1 «^-r S J: ^ L t © T * S o 
[0 0 1 23 ^lSli?nj:ixtf, 2»:7C>'<^'-y©*t 
$k:J:oT, JB«:A:*7a5K:B36»nTV>«ii©*fcli (=iii 
«c:-3V^T©3a[SS:3yif :i-^'*<5WWtfc»*) *tt 

tf, 2»C7C/<i'->©«SCJ:-3T, ititS:A^7^«cB** 
n-CV^«.it©*^^8 (=ift«JSCoV^•C©a««:^V^f* 
Lfcte*) S:iSJ8ttCI»i^ca«-r«Ci:*» 

Tt*o ^3^WfrJ:nt?, 2»J7C/<*'-V©fiiteiiJ: 
oT> itl!^A:^a5K:E*>J^TV^4}B©^^fi8 (=(ficeK:-:> 

»«r«:ffi»f -SCfc^T?**. »4«MC«J:n«, 2»: 
7t>'^^'-v©^a»©S5^1IS?C<J:o-C, }itS:A*g?K:B 
A»KTV>ajgo«fig (=«[»©fF(ffi/«^y-5't:-ov>T 
©a«*3ve:x-^d«8W»ftfclS*) «:BSWc»|^ 

10 0 133 

[aw©SliS©?^ffi3 WT, 2lc»?94SIJfi©J^BB»::S-^ 



t-P^MCSKW-rSo H2ttC©a5g©-^fig©?^ffi«rS5 
■r«tS:B9^«S©:^as.i'Ht?ib*. llH^r^V^T. 1 

ottaif^gp, 2 0J43vho-;i/aj-e2br), afpssi 0 

C»S^A*ai (fy*-) 10-1. ^g^SU («[ft7* 
^>t:;^u-Y) 1 0-2i:*»ritl4:A*a5i 0-3*<t9:lt 
e»i^■cv^*, iSttA^Sl 0-3»*:/y XA-^CCDS: 

[00 1 43 3VhD-;uaJ2 0»4, CPU^tLT* 

aSWgi52 0-lk. ya^'v AgBfiSaP (ROM) 20 
-211. f^Slffl-l^iB«i«SJ (RAM) 2 0-3i:, 
JgttHSllBtgaJ (^^^'i^a^^U) 20-44:, HI* 
«|S20-5j:, m^mM'M^n (ASIC) 20-6 
®«-^l5ti8i5 (7U-Ap<*';) 20-7fc$:fll 
AT*3?), :/n^r^AfeteSP2 0- 1 CfiSSyoi^^ 

*©jgtt:^-^'«ia*S:fc«, iciBftiaa- j«^aJ2 

0 - 8 i: ®«-«fffi«« 2 0-7 CS*;S-r * t © "C* 

[0 0 1 53 mi \zz(omwm^mn.<ommt:m-« 
m«c.At}»i o-3««%iert-r«fc«>©/f-r ki o- 

3 15:*UTV>-5o 3©;(f'( K 1 0-3 1 ©I5»r:^';x 
AHl 0-3 2*»©-?V>TV'>«„ JiJi, S^A^jSPIO 
-n±*/^-l 0-4'C(S3nT*5'5, 4r-A**»!6iS 
&«fC*A-l 0-4ftM<. iBtfi:A*aP10- 
SOT^H, xv^-#-l 0-3 3*«a9:lt€)ixTV> 

[0 0 1 63 CfBfi:©a«i(D ::©^i!fi;RS'&-^Btr^v^-r 
5pjii#©«iM:tt*©*-5cLTegi-r*o Sffl-rsiSf 

5pjffl:ttt> xvi'-*- 1 0-3 34rlf tfc^A 
(H3C55-r>C7' y:^3 0 1), iettA^»Si5 1 0-3© 
r'JXAHl 0-3 2©±CiB«:fi<, yjXABlO 
-3 2Cfi*»flfciilR©tt«»CCD (HSK-lt-r) ±f- 

^0, B«^affi-Ra'&-SiJ2 0-6^2se>n, A:t7ii«s:iffl 
|fti:UT7 W-Ay^ >; 2 0-7CftiWsns, ::©A 

l3lStiCm«L<0 7U-A^*«;20-7 'v©»Mtt»J«l» 

2 0-1 ©Jt^-CJ: O^W" 'J y i'K:?f*3nSo 
[0 0 1 73 «IJfflISiJ2 0- 1 7b-Ay^'J2 0- 

7cttWsm:v^■5A*^BliS:B»^-ov^T, ^©^ffi 
S. »aifiN. HSMiS.tU'a'ij'J s:»ai-r« C^^^y 
^3 0 2) . rUXASl 0-3 2K:|i=S:g<B?f^Sriffl 
*»<l.-5i:, yUXASl 0-3 2H^BS:fe<^iV^■C*^ 
e.jeS=S:iS«>'&©-C, Jii:y;XA®l 0-3 2i:©e 

S, r©fc«>, A^7itiK:S»©KiSS. «»JSN. HIS 
Mtt, 04 (a) . (b) . (c) K.m-r^-^ttiSimi 

[0 0 1 83 tJtaiSP2 0- 1 ti, »ffiLft:RaSS i:^* 

3e«>6n■rv^sml ©Raaesfiis t h i t^vt^L i:^ 



r 5/^3 0 3) , MgS*5fi8aH<is t h ll^X^tUti 
ii (;^7^y:/3 0 3©YES) , ^©i: t©A:/!jieJifi:B 

1 i: Srltei-r -5 (X X f y 3 0 4 ) o 
CO 0 1 9] ?ftiS6KN*<ia«fiBi<iN 1 J:0 t/hSltn 
Uxy >^3 0 4OYES) , 0 (iftfi 1 

09«) © r^i'-yij srs*?-rs cxf^y/so 
7'3 0 4©NO) , :^T y-/3 0 e^m^. Mr2©«S5 

iSHfilN2 (N2>N1} i:ttCli!-r-&. ^^StNifiWk&i 
m«mii2AK>{>fbiHfn}i (Xf^y:/3 0 6©YE 
S) , «Sl/2 (ififi5 0%) © r/'?i'-y2j 4S 

l':A±-C2bnif (;^xyy3 0 6©NO) , ;<7^y/3 0 
8^it*, «fSl («K10 0%) © r/<^'-y3J * 

[0 0 2 0] 5!»c»r, SiJP^20 - 1 tt, ^©fctr©A:* 
|gfi:S»©MStM2:?-i6]gii> e>nxvN<6Sll ©SUHffi 

fiSMl J:01j/h$ttnti (;^7'yy3 0 9©YES) , 
r±t3 IJ (:^v^«y:/3 1 0) o ®«[M*» 

ESBIffiM 1 Jit±t?2fentf (>^r >y/3 0 9©NO) , 
>^r-yr3 1 I'vjiJSi, m2©®«fHfflM2 (M2>M 
1) HVCMT^. BSMi6«®8fM<»M2 J:») 

(xr<y:/3 1 1 ©YES) , r:*:# * 1 J J: 0 4^:*: 

r^ts 2j *a*?f* -/s 1 2) o sa 
M*»®»M<fiM2J':i±-cs>n», iJ^f^^ys 1 S'^Ji 
*> r;«:SS2J t*SV> r:*:* S3J 4a«?-r 

[002 1] 36k:. «J|«I«S}2 0- 1 tt, CCD±©« 
«:©¥«««% 9 iJ'SO t T ffiMEJ 1~J 9«r5£fe (H5 

(a) , ^©i:§©A*««!:S«©a'£>J*'<B« 
J 1 ~J 9©i^©li«K:ffiBLTV^**»Sr^Bft, ®1S 

J 1 ^r^ilau•T:^^fc«^t:li r&eu (H5 

(b) , fi«J 2tzffiBtTVN/!^«^(;:» mm. 
2J • • • • ««J 9^rfiteLTV^fc«■frC 

r{itE9J =S:31*?-r«> (;^xi'r3 14) . 
CO 0 2 2] -tLX, ma52 0-l», Xryy3 0 
5. 307. 3 0 8TaS3Ufc/<*'->, 
0. 3 12. 3 1 3-cSS?tfc:*:tS, ;^7^y:^3 1 4 

**R?^©2*7C>'<^'-VP?r«5p■r^. (H7 -.T^y-'j-f 
3 15). ;i©2»:5c/<^-VP»4, ;i^y:/3 1 6T 
©NOJr;£;CTXx-^y3 0 2iJtKA«l»0jgSn*:ik 
CiO. 7->-->3V©J:^K:a'ffc'f4o 
[0 0 2 31 A^|g|i:aft©HSffiS:ftS:A:t<4:0, 

£»>e>nTv^<Eli^2©HSleHies t h 2 (sth2>s 

t h 1) -STjeA-Si: (:X7' y^3 1 6©YES) , 

iaa*»fT*3n4 (xx5'-/3 i ?) . ;i©fi®«isx« 
^e©t t©A>3}ettiiift©2e«tirs»i: uT©a<tfi 



Jfe^KfSo atf^fentf, :^7^y:/3 1 8©YES»r 
leCT;^^ yy3 1 g^sii*, rOKJ 

-4C»Mt-5. ^affCfen«, X7^v:^3 2 0'vii 

[0024J [yii'-yZi ifiM^tS 

-/s 1 2-c r*ss2j *«s*?$n, xt'v 
^3 i4x rtctHsj *'ss^^nfca^©2»:7t:/<^'- 
vp©^i^?fi^^:Bl 1 (a) Jc^fo c:©a-^, 2»C7t;>''' 
i'-vp©:^t$**xr y :/3 1 2XS»?$nfc r:^t 
S2J 2»C7C>'<^'-yP©rtSP©««*»;^7'y 

•/3 0 7-es»?$n;t r/<^'-v2j tsn, 2*7c/< 
^'-yp©tie*«:^r 5'r3 1 4T35?snfc r(aB 

5J i:Sn«« ::©2»C7C/<5'-VPt:J: 0, r©i:g^ 

©A:AmttBift©»%is. m». (SL9.m>v:m^-Qi>i> 

:xxv:^3 1 7T©^»fB2tei:Sn, ;^xy7'3 

i9k:*5v>t roKj mm^nt>ixi> t^KiSiSimtscm 

«i: ->it y 2 0-4k:»lW*n*o 

[0025] c:nK:s*u, mxis. ^.Ty-fsoav 

r/i9-y3i A»SS?Sn. X7'-;;r3 13-C r:*:ts 

3 J *<s»?sn, y^7'>y7'3 1 4-e rffieij 

nte«^, 2»:5f:/<^'-vPliHl (b) tz^Ti^K: 

vpcj:o, c: © i: t o A:t?lifii:iS«©«a6fi. ®S. 
iSE:Si:t>>3^aifejfe4ii:*, ^©S*t^*TilS 

iS 1 0 - 3 2 clti{i^nyi:}8©««iS«*^;*:t < , «ftfeffi 
*«5fi<, <ftg*«£±K:Ti^TV^«ii:Srl»l^^rS«?■r« 
ZtA^-Q^^o c:©«^, :^f^yy3 1 7T©»Wrtt^ 

attksn, y^f'yysz o♦::*v^T TNGj mmi^n 

Lfc^af4©a4%«??fir«j:-5c, yyxAiiio- 
3 2'v©igc!>eir:^*x*uT'; h^-fr*. 

[0 0 2 61 *fc, «IAtf, ;^f^y7'30 5T? f/^i'- 
y 1 J A^mmtsix. 7.ry:f3lO-C r:*:tS l*»S« 
sn, y 7-3 1 4 -c rfteej 3&<stRsnfca-&-, 

2*7C/^i'->PttH6 (c) CatTi-SC T'ifV^ 
/haw SiOJ i:«cS. 3©2JJt7C/<4'-VP»Cj: 
<o. 3©i:t©A*ii«:a{S®a«Sfi. ®a. fitSiit 
li^att-cfe^ct:*. •*©a*t#«)Tii:iSf«K:»«F 

3 2(rB;Cl>nfeli©^MB»;bM^$<. mtAS.ifiSi<. 

ffifii^^etil'nxVNS c: i:«rR^K;a«-r«. c 

•5, w©«-&, ^^T'?' •/3 1 7T®^Wftt=faHttS 

mm^its ■ 2 jjtTc/^^' - V p J: 0 ttfiswca^ l 

ii©a4«:»}B"rS T'VXA® 1 0-3 2^^^© 



C 0 0 2 7 3 CiifitcoRa-S-D c offlfi:J^S^I■^B^3*5V^T 
(Becg^-rxT^yreo 1) , jittAi^jau i o - a © 

y;XAMl 0-3 2tD±K:««rH<o MT, 

6 0 2~;!t7" j'y6 1 6ST©tljf^«, HSCattfca 

®^0;xr •y:?'3 0 2~3 I 6 * TOlbf^i:!^ UTJfe* 

[0 0 2 8] A:^7fflis:B«©flajsSi6<*t<^co, 
W(gS t h2^m^^ii (.:n7'y:^6 1 6 ©YES) , 
SiJffilgP2 0- 1 ©}i^tJ:0» -t©i:^©A^»l8«ta» 
BfilASI-fRl^BISl 0-2 0-6:6tM^«ii 

y j'i^^'; 2 o-4^3«nw^l^^:v^^aigii^iS:H«% 
Ift^tBU, c©a<Sigfi:S«6i:l5t'5>iA.^fA;*7«lit««: 

[0 0 2 91 JS-&-©fe*, -WcLXX^^tmmtStltl 
;;^x5'-:/'6 1 8®YESClCi:T;^r y^e 1 9-s 

^©is*, ^-afcwwfsnntf, ;^7'y:/620'vJi 

fSS-S-, ^S^SPl 0-2t:a^SnS29c?c/<i'-> 
P%#Rai:U C©2J?C7C>'<^'->'P J:OBflSWca» 
Ufc5Fatt©ll*«:»iB-r*<l:dK:» ryXAIBlO- 
3 2'^©«©Sfr*«:X*f *o 
[0 0 3 03 ±JfiU/i:f5JE©S^lffitM±, JiliiA:^ 

«l 0-3*3fe^*i:Lfc*«, »««»*«cif*fe©^-f 
T/kUTtiVi. ifc, S^T« 2»c?£/'<^->'P®?^ 
W*P3K:|8€>n5t>©-C»i)^i:<, tSOBiti^HLXh^ 
V^. *fc, 2»:7cA^'->'Ptti6i1*LiBfli;;fcli«CJ: 

r>T^a*nst©-e«:<-ci» *<> ^■©^w*«-aJi: 
rnfc<^:.•5«:3#■eafe^'CJ:V^. tit. ±i^Litmm<Dm 
fiS-C», -f*:e9Cia;ltfc«^fi5 1 0 - 2 C 2 JJctc/^ - 

<CRT-^«a) C2JJC7C/^i'-VP«r^^3ti-4J:-5 
CUTt)J:V->o BI8C/<V3>©li®±"CO«a50>ISrS5 

B®'ki^■c^=lv^Tv^■5o ±ifcufc9iite©fl^li8"c 
14, 2»C7E-'^i'->P©*tSi:rtffl5©««i:ttiai:C 

J: 0 A*«tta«©att • ^aiE«»»j»rtBci9:Pi»c 

^5^-r% J:-5CLfc*^, ^©•5+> 1 oXtt2oJS:««Sl, 
Tt)<l:V^U, I oXtt2-oS:it«5WC3l5^r'5<J;-5C L 

[0 03 13 

^©ftttx-^&iioa*, cwitttT'-^d^eijjtfflL 

fc^gl!i:©Ea^;:S-:Jv^T 2 jj^jc/^^' - v©:*: S 5 =&l9:Pi 
WtcgE'ftS-a-. a5=S:m»J^tB»::^55-rsJ;-5t::Ufc© 
-e, 2»C7C/<^'-v©:*:t$k:<J:oT, igiKA*S?ce 



*^nTVN%ii©ttfis (=®a^rov^T©a^5:3 vi^a 

2>&»K:?f A*«fClt®RS':^S: if © J: ^ CX^fntf 

[0 0 3 2] mz^m-cii. mtSLAti^^isif^ntzmo) 

Xit^^^ a5?:aS»J^fiEC«j5^-r«J:-5»rU;t©-C, 
2»t7c/^i'-v©iiajK:J;r>T:, iitt:AiJl»clE*»lx-C 

V^««©«1!B (=««JSC-oV'>T©a«*3>lfa-^ 

3nfrj:o, mattes* «r«??Hrsfc 

«) cWA*^t:«©e t ir©«t -5 CX*fn»* J: 

[0 0 3 3] «3SIWTtt, |BttA*aJfr**»nfc«© 

IS:©{ftHK:^-^VN-r 2»:7cA^ - vwfte* a 
YbS-e-, a««:»9MffiC3?iSr-5J:-5K:UJfe©-C, 2 
J^:7c-'<^'-v©^iteK:J:oT, iBttA;!3«aJK:B*^K-CVN 

sjtottlis (=&e»3ov>T©as«r3 vtf;r-^*iNiij 
c:nK:<to, «ffl*tt, :!^att©aft%»«-rsfc«>»r 

?f A:*»^K:Jt OB t if © J: -5 CX*rn»? J: v^*^ 
[0 0 3 43 »4ftM-CB, JgfitA:*7»C*i*»nfcffiO 

«tt:7*>-^'Sr«ioa*, c:©iifi:T'-4'*»e>«ctBLfcJi 
te©®® • ift«6* • (Si;BO-5t>Jl^'tc< i:!. 2-0 
5^-^') C*-5v^T2j>:7c/<i'-x©:*:tS • «fS • 
&e©'5-feil''^*< t tStJCr* 2oo^g5®«4^Fifl*; 
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